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  Energy shortage and environmental pollution are two critical problems in the world 
today. Nowadays, energy saving and environmental protection has become the theme 
of the worldwide automobile industry development; as a result, the research about the 
new energy vehicles is urgently needed. Electric vehicles with advantages of zero 
emissions and low noise are attracting more and more attention from all over the 
world. Energy of the electric vehicles comes from the power battery pack, the overall 
performance and service life of the power battery pack is related to the performance 
of electric vehicles. Therefore, as a key technology of the electric vehicle 
development, battery management system (BMS) is a research emphasis of the 
electric vehicle industry. 
  The inconsistency of the power battery pack will worsen the performance of the 
battery pack, as a result, by studying the method to reduce the inconsistency of the 
power batteries so to improve the efficiency of the battery pack and its service life is 
of great significance. 
  This paper first introduces the current development of electric vehicle battery 
management system research at home and abroad, and the research status of equalized 
charging technology, then introduces the working principle, basic parameters, 
charging and discharging characteristics of lithium-ion battery, and several methods to 
charge the lithium-ion battery. This paper then analyzes the inconsistency of 
lithium-ion battery pack and the relating damage, and provides a kind of convertible 
equalized charging strategy, based on which a control strategy of equalization 
program for the battery management system is designed. The equalization controlling 
strategy is: in the process of charging, in addition to using the main constant current 
for lithium-ion battery charging, use assistant charging current to charge the single 
battery with the lowest voltage simultaneously. Through this charging method, the 
















  On this basis, this paper systematically introduces the hardware design of each 
module in the power lithium-ion battery management system, including the design of 
the battery management module, the batteries’ information collecting module, the 
equalization control module, the main charging module, the equalization charging 
module and the human-computer interface. This paper then introduces the software 
design of the system, including the overall design of the system software, and the 
software design of the batteries’ information collecting module, the LCD module, the 
data analysis and processing module, the equalization control module, followed with 
software reliability analysis. 
  In the end, the prototype of the battery management system has been produced; it 
has been used to conduct charging experiments for lithium-ion battery pack, which 
includes 8 single batteries. Experiments suggest that based on the convertible 
equalization charging program provided by this paper, the battery management system 
is able to effectively reduce inconsistency among single batteries in the power 
lithium-ion battery pack. 
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车（PEV, Pure Electric Vehicle)、混合动力电动汽车（HEV, Hybrid Electric Vehicle)











































下特性：比能量( /W h kg )和比功率( /W kg )高；能量密度( /W h L )和功率密度








表 1.1 电动汽车用动力电池 
电池类型 
比能量 
( /W h kg ) 
比功率 
( /W kg ) 
能量密度 
( /W h L ) 
功率密度 
( /W L ) 
循环寿命 
（次） 
铅酸电池 35 130 90 500 400--600 
镍氢电池 80 225 143 470 1000 以上 
镍镉电池 55 170 94 278 500 以上 
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